
Ideal transformer with

sinusoidal voltage source .

¥
¥

a = Ns / Nz

To y_bgH{[}4 E defines the turns ratio
.

Ni : Nz

° E referred to the primary
side :

ToF¥}Eqare
-

°

Computing the wax . flux in the ideal transformer :

% 4) = Ni
. ddgf ⇒ ¢ HI =

1µg / volt ) dt

- µl
,

. frtvol cos @tttvo )
dt

= 52 tvol sin wt

° : dmax = Effigy ,
where¥p] ( usual I 60 Hz ) .



written differently ,

hit ( Rms value of voltage )

= Fit Nifofmax .

= 4.44 Nif ¢ma× .

.  .  . important
to remember

.

ltuexample: A 4804120 v transformer supplies
a resistive load a power of 9.6 KVA

at its rated voltage
. What is the

resistance of the load referred to the
primary

side ?

New term :
" rated voltage

"

Usually .
all equipments come with a

"

rating
"

that describes the maximum ,

and

roughly ,
the normal level of that quantity

for that equipment ,
much like speed limit

on a road
.



° 480 Ylwv transformer
⇒ Ni /Nz = 480/120 = 4 :L

.

⇒ voltage across load

= the rated voltage on

the secondary
side

= 120 V
.

° Power drawn = 9.6 KVA , Voltage
= 120 ✓

.

⇒ R = (1w#
=

1.5 R .

9.6kV A

° Referred to the
primary

side
,

Heat

resistance is ( N ,/Nz) ? R = 42×1-5 R

= 24 R .



Representing a red transformer

using
a combination of inductors

&
,

am ideal transformer .

° Consider a transformer described by
a coupled coil representation :

•myYa ' mm

÷j§•fI "

N ,
: Nz

-

Notice that we have included resistances

R
, § Rz to denote the resistances in

the m°re§ .

° We will show that if is equivalent to

anrz ath - ammenswear
°B= }HF°

-

N ,

:#



° Agenda : To show these two circuits are eq .

III.I.EE outgained
-

B "[°
-

N , ;  Nz
-0

° Method :
°

Add a source and a load .

�2� write down "

loof equations

"

or KVL

for both .

�3� Show they are the same .

action
. ¥÷.IE#qEteFIr.

° % - it R
,

= V
,

° vz - izRz - izRL=0
° v

,
= 4daL:D + Mdotfiz)

°
✓

2 = Lzdgttiz ) + Mddtlii ) .



Eliminating v
, & uz

,

we get

° v. - :
,
R

,
- 4 ddit + Mddiz =

0
.

° -

lzddig + Mdggit - izRz - iz RL = 0
.

Cid :

a izla °

v. gemlike#
n

Eye
V

, Iwin. .
a :L

KVL for this circuit  

°o°
Vo - is R

,
- (4 - am ) ddig - @m ) adf.li,

- i÷ ) = 0

° ( am)dq (i
,

. i÷ ) - ( anh - am)dd+ ( izla ) - ia . akin ,

° 4/vz = a .

o Vz = iz RL .



o

Simplify the first eg
"

.

vo - it R
,

- (4 - am ) ddig - @m ) adf.li,
. i÷)=0

iff will Ri -

4daL'
+ Mdaiz =o .

° Let's eliminate u
, & vz from the second

egn .

Notice that V
,

= a iz RL .
Then

,

second
eg

"
becomes

( am ) dali,
. iza ) - ( anh - am)dd; ( ida ) - aizRz= aizk

it ddittlamlt dd÷fX. ah #
- aizrz - aiz R

,
= 0

Dividing by
'

a
'

throughout ,
we get

Mddit - lzdgiy - ink - 412
,

=O
.



o : Circuit 2 yields

vo - il Ri - 4 dad + M daiz = 0 .

Mddit - kdgiy - ink - izeo .

Compare it with that derived from circuit I
,

reproduced below :

° v. - :
,
R

,
- 4 ddit + Mddiz =

0
.

° -

lzddig + Mdgig - iz Rz - iz RL = 0
.

They match !

Therefore , they are equivalent circuits .



° A real transformer therefore admits

two equivalent representations or

- A coupled coil representation
- An ideal transformer + inductor

representation .

Q . % there
any advantage of the ideal

transformer +inductor representation ?

neinsiiaieraiiemaiiniai
"

- -

Toque
circuit on

.
3=-4

,

!§E. .
- -

are
secondary

side

can be referred|✓ to the
primary side .

o.name#ganeiaiinIn=frefEa.f

Transformer disappears
⇒Fifes analysis .


